Microsomal opiate receptors: characterization of smooth microsomal and synaptic membrane opiate receptors.
In continuing studies on smooth microsomal and synaptic membranes from rat forebrain, we compared the binding properties of opiate receptors in these two discrete subcellular populations. Receptors in both preparations were saturable and stereospecific. Scatchard and Hill plots of [3H]naloxone binding to microsomes and synaptic membranes were similar to plots for crude membranes. Both synaptic membranes and smooth microsomes contained similar enrichments of low- and high-affinity [3H]naloxone binding sites. No change in the affinity of the receptors was observed. When [3H]D-ala2-D-leu5-enkephalin was used as ligand, microsomes possessed 60% fewer high-affinity sites than did synaptic membranes, and a large number of low-affinity sites. In competition binding experiments microsomal opiate receptors lacked the sensitivity to (guanyl-5'-yl)imidodiphosphate [Gpp(NH)p] shown by synaptic and crude membrane preparations. In this respect microsomal opiate receptors resembled membranes that were experimentally guanosine triphosphate (GTP)-uncoupled with N-ethylmaleimide (NEM). Agonist binding to microsomal and synaptic membrane opiate receptors was decreased by 100 mM NaCl. Like NEM-treated crude membranes, microsomal receptors were capable of differentiating agonist and antagonists in the presence of 100 mM NaCl. MnCl2 (50-100 microM) reversed the effects of 100 mM NaCl and 50 microM GTP on binding of the mu-specific agonist [3H]dihydromorphine in both membrane populations. Since microsomal receptors are unable to distinguish agonists from antagonists in the presence of Gpp(NH)p, they are a convenient source of guanine nucleotide-uncoupled opiate receptors.